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solution of oxide of iron in vinegar, and suffered it to remain in it till the
leaves became yellow ; the roots were then carefully washed in distilled
water, bruised, and boiled in a small quantity of the same fluid: the de-
coction of them passed through a filter was examined by the test of in-
fusion of nut-galls ; the decoction gained a strong tint of purple, which
proves that solution of iron had been taken up by the vessels or pores in
the roots.

Vegetable and animal substances, as is shewn by universal experience,
are consumed in vegetation; and they can only nourish the plant by
affording solid matters capable of being dissolved by water, or gaseous

If any of the proximate principles in solution were taken up, they could not
prove nutritive, and behoved either to be at length thrown out with the excre-
tions, or to remain inert in the plant. With respect to the more diluted solu-
tions, it may be conjectured, that the greater quantity of absorbed oxygen pre-
sent contributed to a change in the organic bodies contained in the solution,
whereby carbonic acid was slowly and imperceptibly evolved and rendered
available for the growing plants.

Many physiologists maintain that plants derive a great part of their carbon
from, humous matter in the soil, and that they absorb it in solution in the form
of humates of lime and ammonia. Liebig while he admits that organic matter
in the soil is useful in supplying carbon, denies that it is in the form of humates
that it is taken up. Organic matter in soils to which air has access is continually
undergoing decay, and carbonic acid thus formed constitutes the carbonaceous
nutritive matter supplied by the soil. Liebig's principal arguments against the
common theory may be thus condensed. 1st, The humic acid of chemists does
not occur in appreciable quantity in fertile soils; it is formed in the course of
the chemical processes had recourse to to procure it. If humates existed in the
soil and constituted the food of plants, they would communicate a brown tint,
and be readily detected in the water of springs, brooks, and rivers, but they are
not so ; neither do they occur in sea-water, hence, it must be from carbonic
acid that the immense crops of algse that grow on the bottom and shores of the
sea derive their carbon. 2d, The humates are so little soluble, that it can be
shewn, that all the rain that falls during the growth of common crops is in-
capable, even if it were all to be saturated with humates, and to pass through
the plants, of affording a tithe of the carbon they require. 3d, There was no
original humus, and hence it is not absolutely essential. 4th, Many plants have
but a point of attachment in the soil, and live almost entirely by absorption from
the air. 5th, Neither in cultivated land that is regularly manured, nor in forest
and meadow lands that are not, does the humus decrease; in the latter cases, indeed,
it increases. Boussingault shows in the case of the five-course rotation al-
ready referred to, that the carbon contained by the crops exceeded that contained
by the manure, by 4745*5 kilogrammes per hectare = 4233*9 Ibp. per imperial
acre. The carbon, therefore, must, to this extent at least, have been derived
from the air; and at the close of the rotation the humus had not decreased.
Hence, it may be inferred, that the carbon derived from the organic matter in
the soil was also taken up in the form of carbonic acid.

Of recent attempts to settle the question by direct experiment, those of Saus-
sure have attracted most attention. He endeavoured to shew that soluble hu-
mates are taken up and assimilated by causing plants of the bean and polygonum
to grow in a decoction of mould in bicarbonate of potash. Liebig has criticised
these experiments, and shewn, that they are inexact and inconclusive; and that
the results are capable of a satisfactory explanation only on the principles they
were intended to refute.

On the whole then, it appears that there is no sufficient reason for holding
that soluble humates form any appreciable or important part of the food of
plants, however useful humus may be, both as a textural constituent of soils,,
and as affording carbonic acid by gradual deoav.